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Abstract 
Ventriculoperitoneal (VP) shunt has become a popular operation to achieve cerebrospinal 
fluid (CSF) diversion, but is associated with many complications. Postoperative delayed in-
tracerebral hemorrhage is a kind of rare but severe event, which has not thus far been re-
ported in retrospective case analyses. Here we present two cases of delayed intracerebral 
hemorrhage, along the path of the ventricular catheter, which occurred on postoperative days 
3 and 5. We also provide a literature review regarding this rare complication. 
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Introduction 
The ventriculoperitoneal (VP) shunt is routinely 
used for cerebrospinal fluid (CSF) diversion. A rela-
tively straightforward procedure, it can be done safely 
even in infancy. However, placement of the VP shunt 
may be associated with several complications (infec-
tion,  shunt  malfunction,  subdural  hematoma,  sei-
zures, migrating catheter) 1. Small amounts of blood 
are frequently seen on imaging in the ventricle or in 
the parenchyma along the catheter path, but clinically 
significant hemorrhage is rare2,3. In fact, postoperative 
intracerebral or intraventricular hemorrhage second-
ary to shunt placement is rare; only a few such pa-
tients  have  been  reported4,5,6.  In  1985,  Matsumura 
reported the first case of delayed intracerebral hem-
orrhage after VP shunting in a 17-year-old male on 
postoperative day 75. The clinical features and mech-
anisms underlying this event are not clearly under-
stood. 
We  report  two  cases  of  delayed  intracerebral 
hemorrhage, along the path of the ventricular cathe-
ter, occurring on postoperative days 3 and 5. We also 
present a literature review regarding this rare com-
plication. 
Case  1:  A  32-year-old  female  complained  of 
headache and dizziness for 2-month duration. Com-
puted tomography (CT) showed markedly enlarged 
ventricles  (Figure  1A).  There  were  no 
space-occupying  lesions  on  magnetic  resonance  im-
aging (MRI). Lumbar puncture revealed transparent 
CSF with an initial opening pressure of 255 mm H2O. 
A  diagnosis  of  hydrocephalus  was  made  and  a  VP 
shunt undertaken with a Medtronic Strata Program-
mable Valve System (pressure level, 2.5). Preoperative 
laboratory evaluation showed a normal prothrombin 
time (PT). The patient was not receiving anti-platelet 
or  anti-coagulation  medication.  The  VP  shunt  was 
inserted at the first attempt; no blood was observed in 
the  CSF  on  ventricular  cannulation.  The  patient  re-
covered well and routine follow-up CT on postopera-
tive days 1 and 3 showed collapsing ventricles with-
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out  evidence  of  hemorrhage  (Figure  1B,  1C).  On 
postoperative day 5, the patient suddenly developed a 
headache and dizziness while urinating. Soon there-
after, the patient became unconscious; CT showed a 
large  hematoma  along  the  path  of  the  ventricular 
catheter associated with an appreciable intraventric-
ular hemorrhage (Figure 1D, 1E). Unfortunately, the 
patient  died  suddenly  before  evacuation  of  the  he-
matoma was possible. 
Case  2:  A  58-year-old  male  underwent  a  de-
compressive  left  frontotemporal  craniectomy  and 
right  frontotemporal  craniotomy  for  traumatic  in-
tracerebral hematoma sustained during a motor vehi-
cle collision 3 months previously. CT showed hydro-
cephalus with interstitial edema capping the frontal 
horns of the lateral ventricles (Figure 2A). Preopera-
tive neurological  examination was unremarkable. A 
VP  shunt  was  placed  with  a  Medtronic  Strata  Pro-
grammable Valve System (pressure level, 1.5). A ven-
tricular catheter was inserted into the anterior horn of 
the right lateral ventricle at the first attempt. Twen-
ty-four hours after surgery, CT imaging was normal 
and the pressure of the left decompressive window 
decreased  (Figure  2B).  On  postoperative  day  3,  the 
pressure  increased  and  the  patient  deteriorated. 
Emergent  CT  demonstrated  hemorrhage  along  the 
path  of  the  ventricular  catheter  and  in  both  lateral 
ventricles (Figure 2C). The patient was treated con-
servatively  and  recovered  gradually  with  a  patent 
shunt tube. 
Discussion 
Delayed  intracerebral  or  intraventricular  hem-
orrhage after placement of a VP shunt has been re-
ported,  but  is  very  rare2,7,8.  In  our  institution,  the 
prevalence is 1.08% (2/186) in the past 5 years. 
Literature  reviews  revealed  that  almost  all  in-
stances  of  postoperative  intracerebral  hemorrhage 
secondary to VP shunt placement occurred soon after 
the operation9. The hemorrhage might be caused by 
multiple attempts at ventricular puncture, puncture of 
the choroid plexus or incorrect placement of the tube 
within the brain parenchyma6,10,11. Other mechanisms 
whereby intracerebral hemorrhage might occur after 
ventricular cannulation included a coexistent bleed-
ing  disorder,  disruption  of  an  intracerebral  vessel, 
hemorrhage  from  an  occult  vascular  malformation 




Figure 1. Pre- and post- operative CT imaging of case 1. 1A: Preoperative CT showed enlarged ventricles. 1B and 
1C: CT showed shrinking ventricles on postoperative days 1 and 3. 1D and 1E: CT on postoperative day 5 showed in-
traventricular hemorrhage and intracerebral hematoma along the path of ventricular catheter. 
 
Figure 2. Pre- and post- operative CT imaging of case 2. 2A: Preoperative CT showed hydrocephalus. 2B: Routine 
CT showed no evidence of hemorrhage on postoperative day 1. 2C: CT showed hemorrhage along the path of ventricular 




Table 1. Literature review of cases of delayed intracerebral hemorrhage after ventriculoperitoneal shunt insertion. 
Series  Age(sex)  Primary disease  Shunt operation  Onset day of hemorrhage 
Site  Operative finding 
Matusmura et al (1985)  17 (M)  brain contusion  AH  Uneventful  7 
Snow et al (1986)  43 (F)  iNPH  AH  Uneventful  5-7 
Alcarza et al (2007)  64 (F)  SAH  AH  Uneventful  6 
Misaki et al (2010)  55 (M)  SAH, meningitis  PH  Uneventful  7 
Misaki et al (2010)  64 (M)  SAH, meningitis  PH  Uneventful  6-13 
Case 1  32 (F)  no  AH  Uneventful  5 
Case 2  58 (M)  brain contusion  AH  Uneventful  3 




Neither of our two patients had any of the above 
predisposing  risk  factors.  Misaki  and  Alcazar  ex-
plored the mechanism underlying the delayed aspect 
of  the  hemorrhage,  suggesting  erosion  of  cerebral 
blood vessels from the catheter as an explanation12,13. 
Although this did not explain all post-shunt hemor-
rhages, we thought that ventricular collapse after tube 
insertion  (postoperative  CT  imaging  can  show  this) 
might induce the tighter contact between the catheter 
and vasculature and lead to subsequent erosion of the 
vasculature.  This  may  (at  least  in  part)  explain  the 
delayed aspect of the hemorrhage.  We summarized 
the  reported  cases  of  delayed  intracerebral  hemor-
rhage  after  shunt  insertion  based  on  the  work  of 
Misaki13 (Table 1). 
In conclusion, delayed intracerebral hemorrhage 
secondary to VP shunt is a rare but severe complica-
tion with a high mortality rate. We suggest that CT 
should  be  undertaken  on  postoperative  day  1  after 
shunt insertion. Repeat CT or MRI is necessary if the 
patient complains of additional symptoms. 
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